Efflux of CD34+ cells from bone marrow to peripheral blood is selective in steady-state hematopoiesis and during G-CSF administration.
Comparative studies of the CD34+ cell population in peripheral blood (PB) and bone marrow (BM) may contribute to understanding the mechanisms involved in mobilization of hematopoietic progenitor cells (HPCs) from BM to PB. PB-CD34+ and BM-CD34+ cells in steady-state hematopoiesis and during granulocyte colony-stimulating factor (G-CSF) administration were studied for the expression of activation-associated, lineage-associated and adhesion-associated molecules and for their cloning capacity [granulocyte-macrophage colony-forming cells (CFU-GM) and burst-forming unit-erythrocytes (BFU-E)]. G-CSF increased significantly the number of CD34+ cells in PB as well as in BM and resulted in a reduction of CD34+ cells coexpressing the adhesion-related molecule CD49d. Further, G-CSF reduced the relative number of lymphoid progenitors (CD34+ cells coexpressing CD10, CD19, CD20, CD2, or CD7) in both compartments. However, G-CSF had no major impact on the observed differences between PB-CD34+ and BM-CD34+ cells seen during steady-state hematopoiesis despite a relative decrease in PB and increase in BM of certain immature progenitors (CD34+DR- cells). Circulating CD34+ cells, even in steady-state, were enriched for colony-forming cells, and individual colonies appeared larger compared with their BM counterparts. PB-CD34+ cells contained relatively more myeloid progenitors (CD34+CD13+ cells) and fewer B lymphoid progenitors (CD10, CD19, and CD20 cells) than BM-CD34+ cells. CD34+DR-cells were present in a higher proportion of the CD34+ cells in PB than in BM. There were lower numbers of CD34+ cells expressing CD49d and c-kit in PB than in BM. To summarize, the differences between PB-CD34+ and BM-CD34+ cells observed during steady-state hematopoiesis were largely conserved during G-CSF administration. G-CSF, therefore, mainly has an effect on the quantity not the composition of the circulating CD34+ cell pool. Our data also suggest that the egress of HPCs from BM during steady-state hematopoiesis, as well as during G-CSF administration, is a selective process; that is, certain subsets are more prone to enter into circulation than others, and this release may be mediated via common pathway possibly involving downregulation of c-kit and VLA-4 (CD49d).